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3. REQUI REMENTS

3.3 Syst em Definitiiom.— The Tacan antenna system described herein

shall utilize a vertically polarized antenna capable of transmitting
radio frequency (RF) energy in the 962 Mz to 1213 MHz frequency band.

It shall provide a 15 Hz/135 Hz conposite signal, north and auxiliary
triiggerss, and a 1350 Hz synchroni zed signal which may be generated as an
integral part of the radiating antenna function or from a distinct and
separate unit. Should a separate signal generating unit design be
chosen, the signal generating unit shall be capable of operating in
accordance with this specification and with interconnecting cables to
the antenna being up to 500 feet nmaxi mum | engt h.

3.1.1. Ant ennaDefiinitiienss.~ The subparagraphs hereto define
termnology used in and applicable to equi pment furnished under this
specification

3.1.1.01 Antenna Gain. The gain of the antenna at a point in space is

defined as the ratio of the power density (watts/square/meter) observed
at a great distance (free space pattern) to the power density at the

angul ar coordinates defining that point (azinmuth and elevation) when a
given amount of RF power is applied to the input termnals of a matched
Losslless i sotropic radiator, such ratio to be expressed in terns of db.
Gain as defined herein includes the radiation efficiency of the antenna

3.1.1.2 Major_Lobe Center. The position of the center lobe is defined
as the point mdway between the neasured half power points above and
bel ow the maxinum intensity of the |obe

3.1.1.3 Angle of Elevation. The acute angle formed between the
horizontal plane containing the radiating elenments and any line
intersecting that plant at the radiating elenment

3.1.1.4 Reserved.

3.1.1.5 Line Replaceable Unit (LRU).. An LRU consists of one ore nore
el ectroni c/ mechani cal subassemblliies and assenblies, as defined in MIL-
STD-280 and appl i cabl e part of MIL-STD-IFB-2, and excl udes itens
falling under the definition for a part as given in MIL-STD-Z8®. For
exanple, the resistors, capacitors, and individual ICs on a circuit
board woul d be listed as parts. The circuit boards thenselves including
all nounted parts, would be subassenblies, and as such would be LRUs.

In turn, these subassenblies could be conbined to form an assenbly.

Wth respect to fault isolation, the term LRU refers to the |owest
subassenbly that still retains the identity of an LRU as defined above

3.1.1.6 Beaeon.~ The electronics that are connected to the antenna
This includes the transmtter and the receiver: The beacon equipnent is
also referred to as the transponder




3.1.2 System Bl ock Diagram.- Figure 1is an outline of the Tacam
Antenna System Functional Block Diagram

3.2 Characteristtiicss~- The antenna system shall operate in conjunction
with the FA~9996 (FAA-E-26781) Tacan ground station equi pment to provide
navigation information (azimuth and distance) to aircraft. The antenna
system shal | be capabl e of operating in the 962 to 1213 Mz frequency
band.

Azimuth information is determned from tinme neasurenent between the sine
wave generated by the antenna rotating field (15 Hz and 135 Hz) and the
reference burst pulses. Additionally, the antenna shall provide a 1350
Hz identification signal for the TACAN system

The antenna system shall incorporate integral nonitoring which shal
provide a fault signal to the FA-9996 (FAA-E-2678) Tacan equi pnment when
a fault in the TACAN antenna systemexists. The fault signal shall be
either an alert signal or a TACAN beacon shutdown signal, determ ned by
whet her or not the antenna system fault would cause an erroneous

navi gational signal to be transmtted

The operation of the Tacan antenna systemfromthe battery power source
or commercial power shall not cause any degradation of the FA-9996
system

3.2.1 Perfornance Charaetemristtiicss~- The antenna system shall operate
wi th the FA-9996 TACAN systemand shal | provide ground based TACAN
service to airborne aircraft as specified in MCL-STD-231.. The antenna
system shall provide the follow ng functions

a. Trigger pulses which initiate the generation of north and
auxiliary reference burst pulse groups in the FA-9996 TACAN equi prent .

b. Formthe 15 Hz and 135 Hz conponents of the TACAN transponder
pulse train, which in conjunction with the reference burst pulse groups
provi des the coarse (15 Hz) and fine (135 Hz) azinuth information
signal s.

¢. Establish a vertical radiation pattern which provides the
coverage requirements described herein

d. A 1350 Hz signal maintained in a constant phase relationship
with respect to the reference bursts and antenna nodul ation patterns

3.2.1.1 Band of Qperatiiom.— The operating frequency band shall extend
from962 to 1213 MHz and the antenna shall have the capability of
operating in the X- and Y- channel s specified in MIL-STD-231..

3.2.1.2 Polarizatiiom.- The antenna system shall be capable of
radiating and receiving vertically polarized signals. The effect of
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the horizon shall be greater than a level which is 30 dB bel ow t he power
gain at the peak of the najor |obe above the horizon

3.2.0.7 Azinuth. Azimuth information is provided by the use of two
signals, a variable signal used to determine the relative position of
the aircraft to the Taean antenna and a reference signal used to
establish a basis for phase conparison of the two signals. The phase
di fference between the reference signal and variable signal represents
the direction of the aircraft as measured from magnetic north

3.2.1.8 Azinuth Variable Signal. The azinuth information is produced
by a rotating field pattern that rotates in a clockwi se direction as
viewed from above and rotates at a rate of 15 Hz +0.05%. The rotation
shal | produce a variable signal, noninally conposed of 15 Hz and 135 Hz
sine wave conponents, and shall vary from these nom nal values in
synchroni zation with the rotation rate

3.2.1.9 Modul ati on. The antenna system shall anplitude nodul ate the
vf carrier, in the absence of harnonics, according to the follow ng
formila :

Y = 1.0 + A sin (2 ft+68)+Bsim(18F ft+0-9p)
where :
A = percent of nodulation of the 15 Hz conponent

B

percent of nodul ation of the 135 Hz conponent

8 = phase difference in degrees fromthe 15 hz nodul ation signal and the
main reference pul se

0 = phase difference in degrees fromthe 135 Hz nodul ation signal and
t he auxilllary or 40 degrees pul se.

y = bearing to the antenna from the point of observation
f = pattern rotation rate in Hz
t = time in seconds.

The sum of A+B shall not be greater than 0.55. The cross polarization
effects up to plus or minus 85 degrees fromthe vertical and wthin

el evation angles fromzero to 45 degrees, shall be linited such that 8
does not exceed 2 degrees and 0 does not exceed 1 degree



3.2.1.10 Harnoni ¢ Content. \Wen neasured at an elevation angle of zero
to six degrees, the root-sumsquare (RSS) val ue of the second and third
harnoni cs of the 15 Hz conponent of the radiated signal shall not exceed
15 percent of the 15 Hz conponent. The RSS val ue of the second and
third harnonics of the 135 Hz conmponent shall not exceed 10 percent and
the RSS val ue of the 105, 120, 150, and 165 Hz i nt ernodul ati on products
shal | not exceed 10 percent of the 15 Hz conponent. No individua

har moni cs shal | exceed 10 percent of the 15 Hz conponent.

3.2.1.11 Reference Bearing Signals. Reference trigger pulses shall be
generated by the TACAN antenna and provided to the transponder equi pnent
for the purpose of establishing a reference burst for azinuth

measur enent .

There shall be two separate synchronized outputs of reference trigger

pul ses, the north trigger pulse and the auxiliary trigger pulse. The
north triggers and auxiliary triggers shall be synchronized with the
antenna pattern rotation. For each 360 degrees rotation, one north
trigger pulse shall be generated. Forty degrees after the north trigger
pul se, an auxiliary trigger pulse shall be generated at each of eight
consecutive angul ar increments of 40 degrees +0.@n degree. The ninth 40
degree increment auxiliary trigger pulse, which would otherw se coincide
intime with the north trigger pulse, shall not be generated. The
reference bearing signal shall neet the requirements of FAA-384D 11 for
the, “Gound Component Range Accuracy, Code Identification Signa
Characteristics, Reference, bearing Signal, Relationship of Reference
and Bearing Signals, Accuracy and Course Deviation Sensitivity.”

3.2.1.m1.a1 Pul se Shape. Each reference trigger pulse shall occur as a
positive half cycle excursion followed by a negative half cycle
excursion.

3.2.1.11.2 Puise Wdth. Each half cycle excursion shall be between 90
m croseconds and 100 mi croseconds in w dth.

3.2.1.11.3 Puise Anplitude. The anplitude shall be continuously

adj ustabl e over the range of 10 volts to 20 volts peak to peak. The
amplitude of the negative half cycle excursion shall be wthin 10% of
the anplitude of the positive half cycle excursion. The anplitude shal
be nmeasured at the output connector with a |oad connected (see
3.2.1.11.5).

The anplitude of the pulse streamshall not vary by nore than 5% of
total pulse anplitude fromthe snallest to the largest pulse. In no
case shall the peak value of extraneous voltages exceed 0.20 volts peak
to peak as measured at the output termnals and connected to a | oad.

3.2.1.11.4 Pul se Tim ng. The time reference of the pulse shall be
established at the zero crossover point fromthe positive half cycle
excursion to the negative half cycle excursion
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to indicate 000.00 when the nmagnetic north information being radiated by
the antenna is oriented physically to magnetic north. A visual reading
of the control setting shall be provided in increments of 0.3

20.05 degree for + 10 degrees each side of the zero degree setting.

This rotation for magnetic north alignnment shall not disturb the
position of the north reference triggers relative to the auxiliary
reference triggers. The antenna azinuth shall be adjustable from the
antenna control equipment |ocated in the VORTAC building. Additionally,
the phase rel ationships of the 15 Hz nodul ati on envel ope, relative to
the 135 Hz nodul ation shall not be disturbed during this adjustnent.

3.2.1.14 | nput _Power. Power requirements shall be in accordance wth
FAA-G-2100, par agr aph, “Electrical” and all related subparagraphs and as
specified herein

3.2.0.m.01 AC Power. The antenna system shall operate from 120 VAC
(RMB)),, 60 Hz, single phase power as the primary power source. The
system shal | be capabl e of operation in the. presemee of severe power
fluctuations and transients wthout sustaining internal damage. The
antenna systemshall be capable of full TACAN operation during conplete
| oss of the 120 VAC commercial power. The transition to the FA-9996
standby power battery system shall occur wthout an interruption of
service to the user

3.2.1.14.2 DC Power. The TACAN antenna system shall be capabl e of
operation from the battery power source, Governnent furnished during
periods of commercial power interruptions. This source will vary over a
range of 33 to 45 volts, DC, under operational conditions

3.2.1.14.3 Power Consunption. The total power consunption by the
conpl ete TACAN ant enna system shall not exceed 300 watts.

3.2.1.15 Reserved.
3.2.1.16 Reserved.
3.2.1.17 RF Power Capacity. The antenna system shall be capable of

handl i ng beacon peak power outputs between 200 and 5,000 watts, with
pul se characteristics as specified in MIL-STD-291.

3.2.1.18 I npedance and Voltage Standing Wave Ratio (VSWR).. The

i npedance of the antenna shall be 50 #2.0 ohms (nom nal) throughout the
frequency band specified herein, and the VSWR shall be no greater than
1.8:%.

3.2.1.19 DNE Mbde. The antenna system shall be capable of operating in
a DNE only node. \Wen the systemis in DME only operation, the antenna
anpl i tude nodul ation pattern and TACAN reference burst pul ses are no

| onger transmitted.

10



3.2.1.20 Built-1n Mnitoring. The azinuth accuracy and percent
modul ation functions of the antenna group shall be nonitored by neans of
built in devices that will declare an error

(a) The absolute error of the radiated azimuth information exceeds
210.0 degrees or 22.0 degrees for the 15 Hz and 135 Hz respectively.

(b) The percent of modul ation of the 15 Hz and 135 Hz conponents
measured separately, reduces bel ow 10 percent or exceeds 30 percent.

(e) The total percent nodulation, sumof the 15 Hz and 135 Hz
conponents exceeds 50%.

3.2.0.211 Alarm Reporting Formats. For an error lasting six seconds or
nmore, an alarm signal shall be generated to visual fault indicators at
the facility and to the TACAN interface as shown in Figure 1 (see
paragraph 3.2.2.7). The alarm fault signal shall remain until the alarm
condition clears, or a reset is perforned externally.

A reset line shall be provided to the interface by which the antenna
system can be reset either locally or renotely thrw the operators
term nal

3.2.1.22 Distance Only Qperation. Upon detection of an alarm
(paragraph 3.2.1.210) by the built in antenna systemnonitor the
reference triggers and antenna nodul ation shall be removed and a signa
sent to the TACAN interface which will initiate reconfiguration of the
FA-9996 TACAN systemto the di stance neasuring equi pment (DME) only node
of operation

3.2.1.23 Built-In Test (BIT). A built in test capability shall be
provided to test and evaluate the performance of the LRU's of the TACAN
antenna system  Provisions shall be made to permit the operator to stop
the test cycle at any time during the test sequence. Qperation of the
built in test devices shall not cause any deterioration of the radiated
antenna signals. A test plan for performng the BIT shall be submtted
by the contractor, for FAA approval, prior to the construction of the
BIT.

3.2.3.2811 BI T Results. Qutcones will be via visual indicators or

signal s viewablle by an oscilloscope or voltmeter. There will be no

requirenents for renote operation of the BIT tests. The BIT feature
will provide a nmeans of fault isolation and analysis.

3.2.1.24 \Varnmup Tine. The tinme required for the antenna systemto

fully operate after being turned on froma cold start shall be no
greater than 45 seconds.
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3.2.1.25 El ectromagnetic Conpatibility (EMC).. The antenna group shall
meet EMC requirenents of FAA-G-2100 *Efeettrammgnetie Conpatibility”.

3.2.2 Physical Characteristics. The antenna systemw !l be the

repl acement of the present TACAN antenna and associ ated speed contro
unit. Installation of the antenna or any other subassemily of the
antenna system shall not inpose any structural hazard or risk of injury
to the installing or servicing personnel. The antenna system shall be
conpatible with the present FA-9996system and antenna structure.

3.2.2.1. Protective Coating. The antenna shall be painted with a
speci al radome paint so as to not distort the radiated pattern. The
paint will be white; Devron fornula 219 in accordance with MIL-A-2950%
or an equal epoxy/polyester hybrid.

3.2,2.2 Si ze. The antenna size shall be no greater than five (5) feet
in dianeter ant ten (10) feet in height. Any electronics not |ocated
within the antenna shall be suitable for nounting in one standard 19 x
72 inch rack. Dimensions of the rack mounted equi pment shall not exceed
20x19x%16 i nches.

3.2.2.3 Weight. The total weight of the antenna shall not exceed 1,000
pounds.

3.2.2.4 Antenna Munting. The antenna base shall provide for nounting
on a steel support ring as specified in Figure 2. Bolt holes shall be
172" 2 0.005 in diameter. The antenna base shall be marked with a north
and south orientation mark on an external surface near the bolting
circle.

3.2.2.5 Modul ar_Construction. The TACAN antenna system shal | use
nodul ar construction throughout. Repairs will be made by the

repl acement of a line replaceable unit (LRU).. No LRU shall weigh nore
t han 50 pounds.

3.2.2.6 I nterconnecting Cabling. No cables or connectors, excluding
the ground cable, shall be exposed to the elenents. Al connections to
the antenna shall be via a connector or a internal barrier strip at the
baseof the antenna. Al connectors and barrier strip shall be recessed
or otherw se located such that no damage shall occur when the antenna is
placed on a flat surface. A grounding lug shall be provided near the
bottom center of the antenna nounting base

The radio frequency connector fromthe FA-9996 TACAN equi pment shal
connect to the antenna connector |ocated along the center bottom of the
ant enna.

3.2.2.T7 Electrical Interface with FA-9996 TACAN. The signal s t hat
shall interface the antenna systemto the FA-9996 TACAN are

12
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30 mnutes for each 5,000 hours of equipnent operation. Preventive

mai nt enance shall be conducted no more frequently than once every 2190
hours of operation. The mean-bench-repair-time (MBRT) shall not exceed
two hours. MBRT is defined as the total bench repair time of the Tacan
antenna systemLRUs (previously removed) including set up and test tine,
di vided by the number of LRUs repaired.

3.2.4.1 Maintai nabi | ity Program.— The required maintainability shal

be achieved through a nmaintainability program performed in accordance

Wi th MIL-STD-412 and MIL-STD-47M. The terns and definitions for
maintainability not otherw se described or delineated herein shall be in
accordance W t h MIL-STD-7211. Al equipnent shall be designed and
fabricated in a manner that will mnimze skill, experience, and tine
necessary to perform any type of maintenance task. Corrective

mai ntenance shall utilize a renove-and-replace concept with actua

repair of the replaced LRU to be acconplished later in a separate

mai nt enance area

(a) The maintainability program shall include at least two design
reviews covering the electrical and mechamoi@ll aspects with regard to
the accessibility of parts and assenblies for replacenent and
mai ntenance operations. The initial design review shall cover the
contractor proposed design; the second or final design review shal
incorporate all agreed-to changes covered in previous reviews).
Interimdesign reviews may be schedul ed as nutually agreed to. M nutes
and all relevant data from these reviews shall be documented by the
contractor and submtted to the Contracting Officer for approval

3.2.% Environnent al

3.2.5.11 Operating Tenperature Range. The antenna system shall meet the
requirements specified herein and in FAA-G-280® when its units are
exposed to the follow ng tenperature ranges

a. |ltens exposed to the elements: -502C to +70 ©C (FAA-G-2700
ENV. ITI)

b. Itens inside the building: «hG8C to +508C (FAA-~G-2100 ENV | 1)

3.2.5.2 Non-operating Tenperature Range. The antenna system shall not
be damaged nor shall performance be degraded when restored to the
operating tenperature range after being subjected to a non-operating

t enperature range of -508C to +708C.

3.2.5.3 Rain. The antenna system shall operate under blow ng rain
conditions and shall be capable of withstanding, wthout damage or
performance degradation, rain tests conducted in accordance with nethod
506..2, procedure 1, of MIL-STD-8MD.

16



3.2.5.4 Altitude. The antenna system shall maintain the performnce
specified herein, when operated at altitudes up to 10,000 feet and shal
be capable of withstanding, without damage, a non-operating altitude of
50,000 f eet .

3.2.5.5 Wnd Velocity and Icing. The antenna systemshall conformto
the wind velocity and icing requirenent specified in MIL-E-16400.

3.2.5.6 Vibration. The antenna system shall be capable of withstanding
Met hod 514, procedure | vibration test of MIL-STD-$ID.

3.2.,5,7 Humidity. The antenna system shall conformto the humdity
requi renent of FAA-G-2100..

3.2.5.8 Fine Sand (Dust). The antenna system shall be capable of
wi t hstanding the dust (fine sand) test specified in nethod 510.2
procedure | of NMIL-STD-&M.

3.2.5.9 Reserved.

3.2.5.10 Noi se. The application of fans, blowers or other cooling
system conponents shall be such as to mninize noise and vibration to
the maxi num extent practicable. The sound pressure |evel produced by
operation of the entire ground station equipnment, with any nunber of
access doors or drawers open, shall not in any octave band exceed the
| evel shown.

Cctave md frequency in eps -63 124 250 500 1000 2000 4000 8000
Sound pressure level in db
referenced t o 0.0002 102 95 91 87 85 82 80 79
m crobars

Measurement of the sound pressure levels shall be nade at a radius of not nore
than two (2) feet fromall parts of the equipnment using sound survey
instruments. The background noise level of the environnment in which
measurenments are made shall not exceed 75 db relative to 0.0002 nicrobars.

3.2.5.1m1 Li ght ni ng Proteetiieh.~ The antenna and el ectronic equipnent shal

be provided with devices that protect against atmospheric electricity and
transients fromnearby lightning strikes in accordance w th FAA-STD-019
lightning protection and FAA-STD-020 transients protection. The devices shal
be located for convenient replacement. (The primary concern in this regard is
to provide maximum protection of the electronic equipnent from atnospheric

di sturbances).

3.2.6 Reserved.
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3.3 Desi gn and Construetiiem.~ The equi pment shall be designed to nmeet the
requi rements of FAA-G-2100 and as specified herein.

3.3.01 Materials. The materials used for the TACAN antenna systemshall be in
accordance wi t h MIL-STD-I@8. The antenna encl osure (radome) shal | be of such
material that it shall neither derogate nor interfere with the navigational
signal energy.

3.3.21.1 Toxi ¢ Products. Toxic products and fornulations shall be avoided to
the maxi mum extent possible. Prior CGovernnment approval nust be given on an
i ndi vidual case-by-case basis for any toxic materials usage.

3.3.2 El ectromagnetic Radi ation. Electromagnetic conpatibility shall neet
the requirements as specified in paragraph 3.2.1.25 of this docunent.

3.3.3 Nanepl ate. Nameplates shall be furnished with (attached to) each
antenna systemunit in accordance with FAA-G-2100,, *Nanpllaitess"” .

3.3.4 Wr knanshi p. Wrkmanship on all equipment shall be in accordance wth
MIL-E-16GAQD .

3.3.5 Interchangeability. Interchangeability shall be in accordance with
FAA-G-2100..

3.3.6 Safety. The antenna system design shall be such that its safety

features provide for the protection of personnel during the installation,
operation, maintenance or repair of the antenna system or any conponent

t hereof .

3.3.7 Human Engi neering. Human engineering requirenments shall be in
accordance wi t h MIL~H-4685 .

3.3.8 Reserved.

3.3.%9 Mai nt enance Access.- The antenna shall be equipped with doors or
panel s for easy access to its essential parts. Wen panels are fully renoved
for maintenance purposes then the doors/panels shall possess a safety chain to
hold themto the antenna structure. |f the doors/panels are not fully renoved
for maintenance/inspection of the antenna, then they shall be provided with a
device that will keep them open. The fasteners used to secure the access
panel s or doors shall be captive and not subject to falling or |oss when

mai ntenance is performed. In addition the doors/panels wll neet the

follow ng requirenents:

(a3 The renoval of the doors or panels shall not conprom se the
structural integrity of the antenna assenbly.

(b) The hinges/fasteners used to secure the doors or panels shall not be
subject to rust or corrosion.
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contract. The submission shall include a description of how the
contractor proposes to acconplish configuration managenent in accordance
W th FAA-STD-0211 for aideliverable equipnent, firmware, software,

spare and repair parts and docunentation throughout the contract

3.5.2 Configuration Managenent Plan.- The contractor shall prepare a
Configuration Managenment Plan as outlined i n FAA-STD-@21.. The pl an
shal | describe how the contractor intends to assure proper configuration
identification and control auditing and accounting. The plan shal
reflect both hardware and software plans. The contractor shall be
responsible for its inplementation and application to subcontractors,
vendors, and suppliers

3.5.3 Configuration Contrell.— The contractor shall establish and

mai ntain a configuration management programin accordance w th FAA-STD-

021 to insure positive control of the TACAN antenna and supporting

equi pment throughout the life of the contract. This program shal

provide for the orderly devel opnent and docunmentation of the details of

the configuration of both the hardware and software during the design,

devel opment, and production phases. The program shall result in an

accurate system definition at the conpletion of design, all required

tests, and acceptance of the first articles by the Governnent. Upon
acceptance of the first articles, the equipnment configuration, including the
appropriate descriptive docunentation, shall be baselined. Thereafter , the
contractor shall submit any engineering change proposal which affects

basel ined hardware, software, or docunentation (e.g., instruction books,
installation drawing, etc.) to the Government for approval in accordance with
FAA O der 1800.3E.

3.5.4 Confiquration Audits.—

3.5.4.1 Functional Configuration Audits (FCA).- The contractor and the
CGovernnent shall conduct an FCA on the first articles of each configuration
itemin accordance with FAA-STD-@2U1 after conpletion of specification
conpliance testing. The contractor shall be responsible for the support of
the audit in accordance wth MIL-STD-1%211, Appendi x G. The contractor shal
prepare and submt agenda and minutes of the FCA to the contracting officer as
specified in the contract

3.5.4.2 Physi cal Configuration Audits (PCA).~ The contractor and the
Government shall conduct a PCA on the first article of each hardware and
software configuration itemin accordance wth FAA-STD-@21l. The contractor
shall be responsible for support of the audit in accordance w th MIL-STID-0%21,
Appendi x H. Successful conpletion of the PCA establishes the product

baseline. In the event that the PCA identifies incorrect engineering or
technical data, the contractor shall correct the data to conformto the
product baseline at no expense to the Governnent. The contractor shal

prepare and subnit agenda and minutes of the PCA to the contracting officer as
specified in the contract.
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3.5.4.3 Configuration Status Accountimg.~ Configuration status accounting
shall be in accordance with the approved configuration managenent plan. The
contractor shall conply with the requirenents of FAA-STD-021 for reporting the
acconpl i shment of updating retrofit changes to equi pnent and software

These itenms shall be delivered to the contracting officer as specified in the
contract.

3.6 Precedence. Policy as established by paragraph 2.1 of this docunent

shal| apply. Any actual or apparent conflict, deviation, ambiguity, or change
with respect to this docunent shall be imediately brought to the attention of
the FAA Contracting Oficer.

4., QUALITY ASSURANCE PROVI SI ONS

b,1 General. The contractor shall provide and maintain a quality contro
programin accordance with FAA-STD-On®, and the qual ity assurance provisions
speci fied i n FAA-G-210® shall apply. Al test plans shall conply with FAA-
STD-@2H. Al quality assurance operations perfornmed by the contractor will
be subject to Covernment verification at any tinme. Verification will consi st
of, but is not limted to

(8 Surveillance of the operations to determne that the practices,
nmet hods, and procedures of the witten quality program are being properly
appl i ed.

(b) Governnent product inspection to neasure quality of the product to
be offered for acceptance

€ed Government inspection of delivered products to assure conpliance
with all inspection requirements of this specification. Failure of the
contractor to pronptly correct deficiencies discovered by him or of which he
is notified shall be cause for suspension of acceptance until corrective
action has been taken or until conformance of the product to prescribed
criteria have been denonstrated

4,1.1 Responsibility for Test/lnspection. Unless otherwise specified in the
contract, the contractor is responsible for the performance of al
test/inspection requirenments as specified herein. Except as otherw se
specified in the contract, the contractor may use his own or any other
facilities suitable for the performance of the test/inspection requirenents
specified herein, unless disapproved by the CGovernment. The Governnent
reserves the right to performany of the tests/inspections set forth in the
specification wherein such tests/inspections are deened necessary to assure
supplies and services conformto the prescribed requirenments
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b.1,2 Cassification of Tests/lnspections. The tests/inspection
requirements specified herein are classified as follows:

a. Preproducttiiom t est/inspection (4.1.2.1)

b. Production acceptance test/inspection (4.1.2.2)
¢. Periodic production test/inspection (4.1.2.3)
d. Mintainability denonstration test (4.3)

e. Reliability testing (4.4)

f. Inspection of preparation for delivery (5.0)

g. Quality conformance inspection (4.2)

4,1.2.1 PreProducttiiem Test/| nspection. Preproduetiiem (first article)
test/inspection shall be perforned bythe contractor after the award of
contract and prior to production, at a location acceptable to the
Governnent. Preproduettiiam test/inspection shall be performed as |isted
in Table 4.1 of this docunent, on one sanple unit which has been
produced with equi pment and procedure nornmally used in production

4,1.2.2 Production Acceptance Test/Inspection. A production acceptance
test/inspection shall be nmade on every equipnent offered for delivery.
The test/inspection shall be conprised of examnations and testing that
will prove the workmanship and reveal the om ssions and errors of the
production process, such as functional and performance tests at a
limted number of points. Tests which reveal deviations from design
defects of materials and tests of adjustnent procedures shall be
performed. Production acceptance test/inspection items shall include
those tests listed in table 4.1 and paragraphs 4.2.3.11 and 4.2.1.12...

4.1.2.3 Periodic Production Test/I|nspection. Periodic production
tests/inspections (production control inspection) shall include the
periodic production tests listed in table 4.1 and shall be performed on
one sanpl e equippmerit out of every ei ght equipments produced.

4.1.3 Sampling for Environnmental |nspection ltems. The environmenta
type tests are as specified herein and in Table 4.3 of this docunent.
One equi pment shal | be selected fromeach successive 40 equi pments
produced. The first sanple equipment shall be selected fromthe first
mont hs production

4.1.3.1 Nonconforning Environnental Sanple Units. If a sanple unit
fails the environnental inspection, the contractor shall immediately
investigate the cause of failure and shall report to the quality
assurance representative the results thereof and details of the
corrective action taken to correct the production units which were

manuf actured under the same conditions with the sane materials and
processes. If the quality assurance representative does not concur that
the corrective action will enable the product to conformto specified
requirements, or if the contractor cannot determne the cause of
failure, then the matter shall be referred to the contracting officer
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4.1.3.2 Reinspection of Conform ng Environnental Sample Units. Unless
otherwi se specified in the contract, sanple units which have been
subjected to environmental tests and have passed, may be accepted on the
contract provided they are tested again and pass the production
inspection after the repair of anydamaged conponents or areas.

4.2 Quality Confornmance Inspectiion.-

4,2.1 Test Methods.~

4.2,3.1 Tenperature Test. The high tenperature test shall be performed in
accordance with Method 504 Procedure |1, of MIL-STD-81®. The environnental
atnospheric pressure for the test shall be the atmospheric pressure at the
test site. The low tenperature test shall be performed in accordance with
MIL-STD-&1, Met hod 502, Procedure 1, for all units of the antenna group.

4,2.1.2 Humi dity Test. The humdity test shall be performed in accordance
with nethod 507, procedure |, MIL-STD-&® for all units of the antenna group.

4.2.1.3 Leakage Current (Equipnent). Leakage current shall be neasured in
the followi ng manner. The equipment shall be connected directly to an
external power source and units deriving power from the equipnent shall be
placed on an insulated surface. Al safety ground conductors between the
equi pment and units deriving power from the equipnent shall be intact. The
safety ground conductor between the equipnent under test and the power source
shal| be disconnected. The |eakage current shall be measured in terns of
voltage. The voltage neasured across 1500 ohns of resistance between the two
items under test shall not exceed 75 volts at the highest nomnal power |ine
vol tage for whichytthe equi pment is designed. The input inpedance of the

vol tmeter shall be no Iess than one megehm. The probe shall be connected to
the equipnent enclosure and measurenents taken for every conbination of switch
positions available in the typical test diagramas shown in Figure 3.

4.2.1.4 Electrical Design and Construction. The nethod of nmeasurements for
the specified characteristics shall be the test nethods specified in MIL-E-
16400 except that a transient voltage of 230 percent of nominal voltage shall
be used. Tests shall be performed at 60 Hz.

4.2.1.5 Warmup Tine. The warmup time shall be neasured on the antenna
system

4.2.1.6 Rain Test. A rain test shall be perforned in accordance with method
506 of MIL-STD-8ND.

4.2.1,7 AlLtitude Test. The operating altitude test shall be performed in
accordance with nethod 500 of MIL-STD-&®M. The nonoperating altitude test
shall be perforned in accordance with Method 500 of MIL-STD-81®.
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4,2.1.8 Wnd and | ce Loadimg. This test shall be acconplished using static
loads to determine that transmtted signal paths do not deviate from the
al | oned performance in accordance with MIL-E-36400.

4.2.1.9 Vibration Test. The vibration test for all units of the antenna

shal | be performed in accordance with method 534, parts 1 and 2, of MIL-STD-
810.

4.2.1.10 Shock Test. The shock test will be performed in accordance with
Met hod 516 of MIL-STD-81®. The antenna shall be in transport configuration
and be dropped 601.916 cm (24 i nches).

4,2,0.00Wr knmanshi p.  Wrkmanship on all equipment shall be in accordance
Wi t h MIL-E-N6400.

4.2.1.12 Equi prent Condi tioning (Burn-1n) Test. Al deliverable hardware
exceBt first article(s) shall be subjected to equipment conditioning to assure
stabilization of the required characteristics of the equipment, elinination of
initial failures due to random defective conponents, and marginal operation
due to conponent |ot variations and poor assenbly processes or procedures

The follow ng test approach shall be used

a. The antenna group shall be subjected to 48 hours of continuous
operation under conditions of continuous operation within theenvironmenta
and power input envel opes specified for operating conditions. No failures
shal | be pernitted during the operation. |f failures occur, #8 hours of
operation shall be repeated after the necessary repairs have been nade
Equi pment shal | operate for 48 continuous failure free hours before the
equi pnent condittomimg test is net.

b. A performance check for operation shall be performed twice every 28
hours as a mninum and wuxprior to the end of conditioning.

4.2.1.13 El ectromagnet i ¢ _Compatabiilliitty.. El ectromagnetic conpatibility shal
be verified by tests performed in accordance with MIL-STD-4@2. Only tests
CEOB and TEO3 are required during environnental inspection

4.2.1.14 Test Frequemciies.- The tests specified in Table 8.2 shall be
performed at the test frequencies shown therein.

4.2.1.15 Dust (Fine Sand). The dust (fine sand) test shall be performed in
accordance wi th Method 510.2, procedure 1, of MIL-STD-81®.

4.3 Maintainability Denonstration Test. \Wen required by the contract, the
mai ntainability of this antenna systemshall be denonstrated using method 4 of
MIL~-STD-41.. An NTTRS as defined in para 3.2.4 not greater than 30 m nutes
shall be denonstrated. An MBRT, as defined in para 3.2.4, not greater than
two hours shall be denonstrated for the repair of all LRUs.
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5.0 Preservation, Packaging, Packing and Marking. Preparation for delivery
shall be in accordance with the levels of preservation, packaging, packing,
and marking specified in MIL-E-I738® and as specified in the contract.

6. NOTES.

6.3 I ntended Use. The equipnment covered by the specification is intended for
use as a replacenent for existing FAA TACAN ant ennas.

6.2 Odering Data. Procurenent docunents shall specify the items as foll ows:

a. Title, nunber and date of this specification.

b. Nunber of preproductiiom articles as specified in section 4.1,2.1 of
this docunent.

c. \Wen reinspected environmental sanple units are acceptable on the
contract as specified in section 4.1,2,42,1 of this docunent.

6.3 Preproductiiom. Preproducttiiom testing shall be performed in accordance
with table 8.1 of this document. The preproducitiion (first article) article
will consist of one unit, and it will be the first production article. The
contraztiimg of ficer will include specific instructions in the procurenent
instruments concerning the arrangements for exam nations, test, and approval
of the preproducitiiom i t em

6.4 Figures.~ Figure 3 is a typical diagram for |eakage current neasurenent.
This figure is furnished only as a matter of information to the Contractor.
The Government does not represent or guarantee that conformance thereto wll
insure that the resulting product will nmeet specification requirements. Any
reliance that the contractor places on this figure is wholly at his own risk
and shall not relieve himof his contractual obligation to conply with all of
t he requitrementts M t hi s speci fi cati on.

7. Appendi x_and | ndex. Not applicable.
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